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(54) litic: FIRE SUPPRESSANT FOAM DISPERSANT AND DETERGENT ECKHARD III-FORMULA 
(57) Abstract 

This invention relates to a foam fire suppressant^ dispersant and detergent composition containing an emulsifier surfactant, a coconut 
fatty acid, a vegetable distilled fatty acid, a nonionic and ionic surfactant, a wetting agent surfactant, a heat transfer agent, a detergent 
builder surfactant, a food coloring agent, a pH control agent, distilled water, and a freezing point depressant. The composition acts as a fire 
suppressant foam generator, an oil and fiammable liquid dispersant and detergent. It is biodegradable and breaks down fuel spills as well 
as the fuels which it extinguishes. The composition of the present invention is also useful as a detergent for clean-up of equipment after a 
spill or fire involving hydrocarbons, and furthennore useful as a detergent for general household cleaning. 
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01 FIRE SUPPRESSANT FOAM DISFERSANT AND DETERGENT 

02 ECKHARD m-FORMULA 

03 The present tnventioa relates to fire suppressing cxiinpositions and more 

04 particularly to detergent containing suppressant compositions which act as dispersants 

05 of oiiy and hydrocarbon liquids. 

06 The fire-suppressant detergent and dispereant composition of this invention 



07 is a combination of ingredients which produces a foam substance that will extinguish 

08 common combustibles and Qammable liquid fires as a fire suppression agent. The foam substance 

09 reacts by coveting the fire and flammable liquid surface, by providing a coating which prohibits 

10 vapor from being released by fuels, and inhibiting the oxygen supply to the fire. The foimulation 

11 will resist being disrupted by flame, wind, thermal updraft and most importently hydrocarbon 

12 attack. The foam system will flow around objects to oover areas which are difficuU to reach and is 

13 capable of establishing a stable foam blanket whidi will re-seal itself when its surface is disrupted. 

14 The foam will achieve a cooling effect because of its water content around the foam bubbles along 

15 with its membraoe as the substance is applied to heated metal surfaces. The foam bubbles retain the 

16 water content within the foam, making the formulation more adhesive and resistant to flashback due 

17 to deterioration from the fire or heat exposure. The low drainage and clingability on curved and 

18 vertical surfaces also adds to the favorable dbaraoteiistics. If foam of this invention is applied to 

19 class "A** and to class 'IB* flammable liquid fires, it has a quick knock down, an exellent vapor seal 

20 and unique clingability diaract eristics. The formulation is helon and fluorocarbon f ree^ non-corrosive, 

21 and performs equally well with fresh or sea water. The substance then reacts as a dispersant in a 

22 process of breaking down the properties of the fuels which it extinguishes. 

23 The formulation is a colloidal system which works by means of micelles, 

24 e.g. a submicroscopic aggregation of molecules such as a droplet in a colloidal system. The micelles 

25 repel each other in a ceaseless, random movement. The colloidal action penetrates ioto dirts, 

26 greases, or oils, each 'micelle occludes with a particle of the dirt or oil and the individual 

27 particles disperse and continue ^o tcpel each other so that they Jot^e the ability to recoalesoe 

28 or redeposit on the surface. The formulation penetrates any porous surface to rtack any 

29 oily mass and breaks it down to smaller siase partides, qui^y, safely and with no damage 

30 to the environment. 

31 ^- When used as a detergent, the biodegradable^ non-toxic cleaner is applied like any 

32 other conventional deaiier/ including power spray application, designed for a spedfic purpose • 

33 application, and a spedfic concentrate or super concentrate ratio to water is applied prior to use. 

34 The detergent is antistatic and conta^ . 

35 " When used as a detergent deaner, the non-toxic, non-corrosive, noc*abrasive, 

36 phosphate, ammonia and chloride free deaner is applied with sponge, cloth or brush.. 

• " / .1 : 
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01 When used as a biodegradable nbo-toxic oil and Hattunable itqutd diipenanu 'V ' ' t^ '- 

02 the lomalatton is af^ied by oonventiboai existing oil and flammabie liqntd'spill equipiheat. 

03 The properties of the formulation allow it to be u^ed for a wide' vaheiy of suth applications. 

04 The formulation does not contain any caustic material/ \ ' c . . 

05 As an oil and flammable liquid dispersant it can be apf^ied by the most 

06 oommon pressure equipment found aboard shijas, boats and iugs. The existing fire fighting system ^ 

07 on board provide the most effective means both to apply tHb'cusfictBantf 'and tb^ the' 

08 necessary agitation for successful dispersion. This eliminates" the dependency upon rough sea 

09 conditions for agitation. The dispersant should always'^be appdied directly on or into s{»iied 

10 oil or flammable liquid, in a solid stream especially if thct spiil is moving towards a shore 

11 line or other ecologically sensative areas. 

12 As an oil and flairimable liquid land spiirdtspemm 

13 agents and to prevent ignition of flammable liquids, it can be applied via induction with the 

14 niost common pressure equipment available to fire 'supressioii a genctto^^ 

15 Fire nppressme oonpositions known is the fire fiehding i^^ 

16 ate generally divided into chemical foams and mechanical foams. The purpose of covering 

17 the fire surface by foam is to form a substantially homdgenbus mask of minute air in an 

18 aqueous foam whidb resist separation and rupture catisied by winds, flame, etc;» Whidi^is capable 

19 of le-sealing itself, and which is liquid enough to flow around objects, readiing and covering areas, 

20 which mig^t ignite, or which are on fire. The' foam" blanket idddly prevents oxygen supply to the 

21 combustion a tea, or in the case oif a flammable liquid spilt covers the liquid preventing hazardous 

22 vapor production, as well as pcwible ignition of the flammable liquid. The benefits of the foam 

23 blanket can be aUributed in part, to the fact; that the foam has a high water content, and creates 

24 a cockling effect on heated surfaces. The amount of moisture contained i<nthih the foam is nsnally 

25 measured by the foam drainage time. Foams with a high moisture content drain at a faster rate 

26 then foams with a low moisture content. ' 

27 Mechanical foams are produced by aeration of an aqueous fcHun 

28 composition to cause entrapment of air in the aqueous phase thus forming 

29 Known medianical foam systems contain proteins, fluoroproteins, synthetic detergents, aqueous 

30 film forming agents (AFFF), polydyooside detergents, polysaccharide bipolymers. highly 

31 fluorinated surfactants, and pectins. 

• ■ ■ ■ - * \ 

32 Synthetic detergent foams are characterized by their significant 

33 expansion rate (approx. 20 to 1 as compared to 8 to 1 or 10 to I expansion ratios for protein or 

34 fluocoprotein foams). The synthetic detergent foam has good fluidity but low stability and rapid 

2 
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01 drainage time, as jw.litUe R<J^nt rwistaiioc and.rapid diasipaUcm. Synthetic detergent 

02 foam Hqnids pcnnf^ ettrfactaatSj j[oam rtabilizeis and f ree^g potnt deprcawnts. The synthetic 

03 detergent fpams dp provict a^^wulating shield from the heat and allow fire fighters to breath 

04 and function, using a mask if neocaaary. Synthetic detergent foam combines the use of fluorocarbon 

05 surfactanU and suitable foam stabiliren. 



05 



^ j>fptean loam is fwinaansly manufacture 

07 vegetable or.antmai proteins, indudiiig byflrolysed protein soiutioiis of soybean, peanut, 

08 feather meaUihpof mcai^ horn meal, blood, or fish scales. Iron raits are always added 

09 to provide heat resistance and mechanical stability to the foam bubbles. Freezing point 

10 depicssants and yisooaity control agents are also incorporated. , 

11 Protein foams contain various iron salts and other specialixed ingredients 

12 whidi cause them to be both to^c anjd.oorrosivjc. . 

1^3 Rttoroprotein foam combines the use of regular protein foam base with certain 

14 proprietary fluorinated surfactants to resist breakdown by dry chemical agents. Ruoroprotein 

L5 film forming foam contains fluorocarbon surfactants. . 

j^g Aqueotis film forming foams use both hydrolysed protein and fluorinated 

17 ^ surfactant base, plus stabilizing additives., 

18 . United^State^ 4,594467. disdpses a foam fire extinguishing 

19 oompositipn containing protein hydrolysate and a fluorine contaitiing surfacUnt. 

20 T . , United States Patent 4,713482 disc^os^ 

21 composition ooatainiiig .citros pectin and fluomesute^ 

22 United States Patent 5,207,932 disposes fire fighting foam 

23 which indudes a polygjyooside to enhance perflnoroalkyl surfactanU. 

24 > United States ^ateat 5,061,383 disd<^ 

25 mechanical foam contaming surfact 

26 United States Patent 4,859,349 discloses polysaodiarides 

27 bound to perfluoroalkyl surfactants. 
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01 The ngnifioint disadvamage o£ aqueous film foiining 'foams (Arr^') 

02 for example as disclosed tir United States Pateat 5,207,932 is tbat it^s a ntrfactant that 

03 leleases halodarbons, and the gaseous agents are divided into two categories for isse as a 

04 fire suppression agent. Carbon dioxide add balooarbonfi, such as halon lOIlrhalon L30I, 

05 haioa 12LI, and tetrachloride, are ali either toxic or oxygen^ def»le(ing; and the halocarbon 

06 works to de^f^ete the ozone layer. 

07 The significant disadvantage of flubioprotein' foams are that they contain ' 

08 fluorocarbon surfactants. These fluorocarbons will release gaseous halocarbon compounds 

09 that work to deplete the oaone layer and oonthbute to the 'Oreeiihottse Effect**. 

10 The prindpal drawback of the use of polysaccharide polymers ' ' - * 

11 is the need to use high amounts of polysaccharide (between 1 and 2% in the foam concentrate) to 

12 obtain a foam having good extinguishing properties on polar solvent fires. 

13 This polymer concentration increases to a very high leveJ the foaai oompounci viscosity. The 

14 delivery of stftch a viscous foami is difficult, and becomes impossible below 5 degree oelsius. even at 

15 the lowest pblyiester concentrations usable. 

16 The significant disadvantage of synthetic deterg^t f 

17 although' generally less toxic, they 'bontain phosphates that could cause eutrophication in lakes 

18 and streams. The vegetation in the water and the.proliferatibn of algae in huge blotches of 

19 green slime can cause damage to the remainder of the maiine ecosystem. They do nothing to aid 

20 the biodegration process. 

21^ Highly Huorihate^ surfactants have been used on polar solvent & 

22 This type of foam cbntiiins fluorocarbbn surfactants and various foam stabtlixeis: It can be used with 

23 fresh water or salt mter, and resists break down by dry chemical agents. The aqueous fdm forming 

24 foam (AFFF) has both low viscosity and surface tension, which allows it to spread over the fuel 

25 surface rapidly and extinguish shallow or deep fuel spill fires. The major draw back of this type 

26 of foam is that it has a rapid drainage time which may cause the flammable liquid to be exposed 

27 to potential ignition and re-ignitioh; dnce the foam 

28 Hnoh>pio^ein foam and aqueous nim fohriing foam all contain 

29 fluorocarbon surfactants. Thcae foams are both toxic, especiaily to marine life forms; and oan 

30 cause corrosion to unpainted and unprotected metal surfaces, especially to aircraft engines. 

31 While these surfactanU in themselves do not harm the ozone layer, they will release gaseous 

32 halocarbon compounds that do work to def^ete the ozone layer and contribute 

33 to the " Greenhouse Effect **. 

4 
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01 Hfe supfms^ion agraau are oot:aH^ 

02 unless tbey have.speibtftUzedrOpataii^iK^ent aod pollectipQ equipment and systems where 

03 niDoCf can be ooHected and. treated. Even when collected, they are toxic to the bacteria within . 

04 the collection and treatment system,, and ais. a result most fire training schools test spedftc 

05 brands on theirr bacteria strains belpre^ theyjare allowed to be .used in Iheir training exercise. 

06 These surfactants release halocarbon compounds and contributing 

07 to the greenhouse effect, nrmking them sub ject to the MONTREAL PROTOCOL. 

08 Aooordtngly 8ud) piic» :art formnlatioqs are not niultipurpose.^^ 

09 It is also desirable to provide a fire suppres s ant foam suitable 

10 for nse in conventional fire-extinguisiierqoQtainers. At present, these fire extinguishers contain 

11 sodinin bicarfa<>nate and^CO 2 unider pressure. . , • - > . ; . 

12 SUMMARY OF THE INVENTION . - , . 

13 rv ' This invention lelates. ill. general to a biodegradable nor^^^^ 

14 a biodegradable emulsifying oil and flammable liquid <i>?persant. aiid a biodegradable non-caustic, 

15 noo-oorrosive, non-abrasive, phosphate, chlorine and ammonia free, all purpose cleaning agent, - 

L6 and more pBrticularly.^tO'a.newly developed^ formulation of a.homogenous blend of colloids, sterilants, 

17 bacienostatics^ sequesterants, surfacta^.ts* fatty acids, freezing point depressant and hype^wettingy 

18 ageau applied as a class .*^A** and TB" fire suppressant^ oil and flammable liquid spill remediation ' 

19 i dispersant, /general oil and gre^se^ean.up agent,, all purpose industrial and household deaner. 

20 The Ore suppressant foam of the present invention has positive qualities 

21 of a fluoroprotein or fluoropolysaccharide film forming foam while, eliininating fluorocarbon for; 

22 environmental reasons. It was found that .3 - 14% concentrations of the. fire supp r e ss ant composition 

23 of this invention^,' converted mechanically into a water based foam, was effective as a fire suppressant 

24 althon^ other concent rations would be used effectively depending on the type of fire. 

25 ' The invention ihdndes, a. fite. suppressant foain oonoratnte .... 

26 tailored for utilization on: flammable liquid Tires, capable pt being used, on hydrocarbon fires, 

27 or on polar solvent fires, and specifically formulated to meet the requirements of an international 

28 treaty signed in Montreal Canada on September 16, 1987* known as the Montreal Protocol, . 

29 to f^iase out balogenated fire supression agents. . . ^ . ' . {; 



5 
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01 COMPONENT DESCRIPTION ( Fire SapprcMiit Foam I>iw>erfl»nV and P cterM ) 

02 in •coordnaoe with this invcntwn. 

03 ( a ) • Alkamide DC-2I2S (Rhone Ponleac. Inc.) fonnerly Cydomide 212, 

04 Coconut fatty acid dielhanolamide; 

05 ( b ) * Amphosol CA (Stephan Compeay) betatne asiido piopyl-N 

06 dixnethi^ainino aoettc actd (C2 - C6 amino add); 

07 ( c ) * Makon-LO (Stephao company) noaionic ranittzing and destatidzing 

08 hydrophilic alkoxylate etbeleoe oxide, to hydrophobic nonyF phenol, (C2 - C4 alkoxyiate); 

09 (d) PfORjrienc glycol; / ' ' , 

10 ( • ) * Rhodapon LCP-30% \ SM-40% (Rhone Potiienc^ inc.) fonnerly Sipoa-SM ' 

11 Sodinm Ian ryi sulphate; , . , ^ , , 

12 ( f ) " Tergitol 15S9 (Union Carbide) family of Polyethelene glycol ethers. H (CH2) Ll-15 O 

13 (CH2C^2 O) xH alk^oxy polyethelene oxyethanol (x having from 7-10 moles of CH2CH2 O); 

1^ (S) • • Triton H66 (Union Carbide) anionic surfactant 

15 Alkylaiylalkoxy potasainni salt (50% strcn^t); 

16 ( h ) * Triton N60 (Union Carbide) family of nonsbnic surfactants 

17 Poly (oxy-l^2-ethancdiyl), a- (4*nonylpheayl) - w-hydroxy% btmndied 
,18 Nonylf^enoxypolyethoxyethelene; 

19 (i) .Food color (Mc Cormtck) 

20 color confititation index numbers 16035, 19140, 42090 and 45430; 

21 (j) Distilled water 

22 Alternate fatty acids for ose in the composition indnde; 

23 coconut fatty add, • Ethofat, " Kort AddOSO. • Kort Add C7d and * Kort Add O70, 

24 Useful surfactants indude * Cydo 21, * Cydo 4221, 

25 Lanric Add Diethanolamidc, Unear Alkyl Sulfate Sodinm S«lt. - Rhodapon SB-8208, 

26 • Rhodapex ES, Rhodapcx N7p, Sodium Dioctyl Sulfosucctaate and • tergitol NP-9. 

27 -TM 

6 
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01 In piaoe of surfactant (c) (• Rbodapoo-SM) a sodiam lauryl sulphate 

02 • Rhodapon-I^P (Rh<me Pbuieoc.Inc)' is sabstituted for use as lower oonoeat ration; 

03 * Triton NlOl is a robstitnte emuisifier for use 

04 in the composition of this invention. 

05 An exaaaple of a heat transfer agent for use in the 

06 composition is Poly Oxyetfaeieae Nonyl Pbeneiether. 

07 DESCRIPTION IN PERCENTAGES BY WEIGHt OT tREFERBED 

08 Fire sttpprcasant foam diapcrsani and determent concentrate form conponents 

09 in aooordaaoe with the present inwntioa. 

10 ( a ) 12.00 • 34.90 % emuisifier, preferably a coconut fatty add diethanolamide; 
11(b) 1.75 - 22.00 % detergent builder, preferably of the type of as amido 

12 propyl-N amino acid. (C2 - C6 amino add); ' 

13 ( c ) 1.75 - 7.00 % sanstizer and destatictzing agent, preferably of a nonidnic 

, 14 hydrophilic ethelene oxide to hydrophobic nonyl phenol (C2 -C4) alkoxylate; 

15(d) 1-75 - 8.00 % propylene glycol, as freezing point depressant; 

16 ( e ) 1.75 • 16.00 % anttbacterioBtat, detergent stabilizer for low teinpereture 

17 darity and uniform partide size, sodium lauryl sulfate 30% and 40% strenght; 

18 ( f ) 8.75 - 25.00 % anti-corrosion inhibitor and stabilizer, (glycol ethers), preferably an 

19 H (CH2) 11 - 15 O (CH2CH2 O) xH alkyloxy polyethelene okyethanol; 

20 ( g ) 3.50 - 49.50 % w^ting agent and detergent builder, anionic surfactant 

21 alkylarylalkoxy potaasiiun salt 50% strenght; 

22 ( h ) 3.50 - 12.00 % heat transfer agent, preiEerably a nonionic 

23 hydroxypolyoxyethclene surfactant, poly ( oxy - 1, 2 - ethanedi}^ ), a - (4-nonylphenyl) 

24 - w - hydroxy - , branched nonylphcnoxypolyethoxyethclene; 

25 ( i ) 0-10 - 0.50 % color oocie, preferably a food color having constitution index 

26 (j) numbers 16035, 19140, 42090. and 45430; 

27 8.00 - 65.00 % viscosity adjuster, preferably distilled water. 



28 FoBewing are EXXMPl ^^ Ftw ^Snporeaaant -Fcmm. Dispersant and Detcrecnt 

29 conccntnte caompoaltioBB In noDordana with the preaent invention: 

30 34.9 % * Alknmid DC-212S, oooonut fatty add dietbanolamide; ^ 

31 5.0 % ■ Amphosol CA, amidoprop^-N dimethylamino add, ( C2 - C6 amino add); 

32 5.0 % • Makon-10. nonylphenol ( C2 - C4> alkozylate; " » 

33 5.0 % Propylene glycol; . , . - ^ ^ 

34 5,0 % • Rhodapon LX:T-30%, sodiuni lauryl sulphate; * ' 

35 *TM 
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01 25.0 % - Tcrgitol 15-S-9, polyetbclcnc glycol alkyl e.then; - t^; . ^ 

02 10.0 % • Trilon H66. alkylarylalkoxy potassium salt, 50% strenght;, and * ' 

03 10.0 % • Thtoc N60. alkylphenol-bydroxypolyoxyethelene, wer^ mixed in 

04 a vau and 0.1 % food coloring having constitution indbx number' l&b35 was added wbtle mixing. 

05 EXAMPLE 2. ' ' ^' ■ ' 

06 ANALYTE^CSF-369WL ' ^ ' 

07 22.0 % * Ampbosol CA, amidopropyl-N dimetbylaminb acid (C2 - C6 amino acid); 

08 8.0 % * Rbodapon LCP-30%^ sodiani lauryl sulpbat^; ' ' ' . : ^ 

09 49.5 % • H66, aikyUrylalkoxy potassttim saltl 50% streiigfa^^ 

10 12.0 % * Triton N60, nonylpbenoxypoljretbbxyethelene, were mixed in a vat^ and 

11 sufOcient distilled water was added wbile'tbe nuzture was agitated, or .8.0 %. 

12 A ligbl red food color, constitution number 16035, was prepared and sufCicieiit added to 

13 obtain desired color, or 0.5 % . 

14 EXAMPLE 3> 

15 ANALYTE- CSF-AX14 v - i - 

16 12.0 %* Alkamid be 2l2S; coconut fatcty aciid dietba^^ 

17 11.0 % * Amf^osol CA» amidopropyl-N dimethylamino add (C2 • C6 amino acid); 

18 7.0 % * Makott-10. nonyipbenol (C2 - C4) alkoxylate; ' 

19 8.0% Propylene glycol; 

20 16.0 %* Rbodapon LCP-30, sodium lauryl'sulphate; 

21 15.5 % * Tergitol 15S9, polyetbelene glycol etben; 

22 20.0 % * Triton H66. alkylarylalkoxy potassinin salt, 50% Btrenght;, and 

23 10.0 % * Triton N60, alkylpbenol-bydn>xypoiyDxyetbelene wer^^ 

24 A light blue food color, constitution number 42090, was prepared and sufficient added 

25 to the mixture to obtain desired color, or 0.5 % . . - . 

26 EXAMPLE 4. 

27 ANALYTE • HCMx 

28 27,9 % • Alkamid bC-2l2S, cooontit fatty acid dietbanblamide; ' 

29 4.0 % * Ampbosol CA, amidopropyl-N dimethylamino add, (C2'- C6 amino iadd); 

30 4,0 % • Makon-10. nonylphenol (C2 - C4) alkoxylate; 

31 4.0% Propylene glycol; . „ * . 

32 4.0 % • Rhodapon LCP-30%, sodium lauryl s'ulphate; 

33 20.0 %' Tergitol, polyetbdene glycol alkyl etben; 

34 8.0 %* Triton H66, alkylarylalkoxy potaraiiim salt, 50% 'strengfat; 

35 8.0 % * Triton N60, alkylpbenbl-hydroxypolyoxyetbelene, and 

36 0.1 % Food cxilor bavihg constitution index numbers 42090 and 19140, 

37 were mixed in a vat, and 20 % distilled water was added while agitate. 

38 *TM 
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01 EXAMPUS 

02 ANilLYTE - CBC.7 , . 

03 24.4 % • Alkamid DC-2I2S, oooooat fatty acid dielbanolamide; 

04 3.5 % * Ainf:di08oi CA,.amidopropyUN dimet.hyiamino add (C2 - C6 amino 8osd); 

05 3.5 % * Makoa-l6, nonyi|Aeiiol (C2 - C4) alkoxj^ate; 

06 3 J % Propyleae giyool; 

07 3.5 9& " Rhodappn SMr40%, sodium iauryi sulphate; 

08 17.5 % * Tergitol 15S9« polyetfaeiene glsfool alM . 

09 7.0 % • Triton H66, alkylarylalkoxy potasnnm salt^ 50% strenght; . 

10 7.0 %* Triton N60, alkylphettol-faydroxypol)j^xyetheleae, and , 

11 0.1 % Food oplor having oonstitntiott index nnmber 45430, 

12 were mixed in a vaU and 30 % distilled water .wag added while agitated. 

13 EXAMPLE 6 

14 ANALYTE - APACC-6 

15 20.9 % * Alknmid DC*212S. oocsonut fatty acid diethanolamide; , 

16 3.0 % * Amphosol CA* amidopropyl-N dimethyiamino acid (C2,r C6 amino acid); 

17 3.0 % * Makon-10^ noaylf^enol (C2 - C4) alkpxyiate; 
IS 3.0 % Propyleae giyool; 

19 3,0 % • Rhodapon LCP-30%, sodium lauryl sulphate; 

20 15.0 % * Tergitol 15S9« polyethelene gkyqol ethers; . , 

21 6.0 % * Triton H66, alkylarylalkoxy potassium salt, 50% strenght; 

22 6.0 Triton N60, alkylpheaol-hydroxypolyoxyetbelene, and 

23 0.1 % food color haying constitution index number 16035, 

24 were, mixed in a vat, and 40 % distilled water was added while agitated. 

25 EXAMPLE? ^ 

26 ANALYTE- APCC^ 

27 13.9 % * Alkamid DC-212S, coconut fatty add diethanolamide; 

28 2.0 % * Amphosol CA, amidoprpp3Hl-N dimcth3j^ainino add (C2 - C6 amino acid); 

29 2.0 % - Makoa-lO, nonylphenol (C2 • C4) alkoxyiate; : 

30 2.0% Propyieoe glycol; , ^ ^ 

31 2.0 % * Rhodapon SM-40%, sodium lauryl sulphate; 

32 10.0 %• Tergiitol 15S9, polyethelene glycol alkyi ethers; , i 

33 4.0 % * Triton H66, alkylarylalkoxy pptaasiam fait, 50% streagjht; , 

34 4.0 %* Triton N60« aikylpheiiol>h3^roxypol^xyethel,eae, and 

35 0.1 % food color having constitution index nomber 42090, 

36 were mixed in a vat, and 60% distilled water was added while agitated. 

37 -TM . ' ^' , ' . . [ /./ \ 
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02 AKALYTE- • • • r . - . xi - ... ..v^— . 

03 12.15 % * Aikaoiid DC-212S, oooonut fatty add diethanolamtde; 

04 1.75 % * Amphosol CA« amtdopfopyi-N duhethylaintno-add (C2 - C6 amino add); 

05 1.75 % * MakDo-10, nonyipbeool (C2 <:4) alkoxyiate^^ " 

06 1.75% Pfopyieae giyool; • " ^* ^ ' 

07 1.75 % * Rhodapoa LCP-30%/8odiuin laaiyi nilf^te; 

08 8.75 % • Tergitol 15S9, piolyaiheieae jgiyool ethen^;' - ■ ' - ^ i , ^ . . . 

09 3 JO % * Triton H66, aikylarylalkozy potasnmn 8alt,> 50% stren^t; ' 

10 3.50 Triton N60, alkylphieaol-hydcozy^ . . 

11 0.10% Foc>d color having boaaritotiott index number 19140/ 

12 were miaed in a vat^ and 65 % dirtilird ^ter^wa addcid' while agitated; ^ 

13 FOLLOWING ARE EXAMPLES of Pir^fe ^? a»pre»wnt-foa« dianergaht and detergent ! 

14 actaal trials in nooordaneewitk the prcac^^tavcntioai. ' 

15 3 to 6% oonoentxate of the miztuxe in HXAMPLE U was added to synthetic sea water to provide 

16 20 liteTB of sointioa. The dilute solution vsas agitated and |:^aoed into a suction tank^ 

17 A suction line from the tank was installed to a electrical dnvea mechanical centrifugal pamp. 

18 A nozzle having an briGbe with 0:071** bore, was connected to a 1" diameter discharge line. 

19 A steel pan with the following conngiiratioa 480nuh by 480axDi by 150nun was ntilized; and 

20 2 Uteis of gasoline and 1 liter of dieael fuel was poared on' top of ^ 'dn of water into 

21 the pan. The pan was ignited, the pump was started maintaining 150Pstg discharge pressnie, 

22 and the fire was attacked with the foam snbstaince and extinguished iii less than 5 seconds. 

23 After fi re extinguishment on open propane Qasie was held over the paiu dose to the blanket 

24 surface, and no reignition occurred. ' • - ■ 

25 6 liters of EXAMPLB 1, were mixed with 194 liters of water to represent 

26 a 3 % product condentitation. A sample was drawn^to establish the foam drainage time, 

27 which was established as being exeptioaally slow dtaiain^ with a drainage^time factor 

28 of 17.06 minutes'.' The solution ^ms than poured into a holding tahk^ and pxiessnriaed with 

29 nitiogen to 120Vpsig. 65 USG\246 liters of heptane fuel was pouted into a steel pan oontatasng 

30 a layer of water; at an UL approved indoor fcdKty. ■ ■ - 

31 A foam maker nbzde having an output of 2 USG\7l57 liters per nunnte was f^ced statsoaary 

32 in front of the steel pan. The steel pan containing 65USG\2461iters of hcfitane fuel on top 

35 of a layer of water was than ignited and allowed to prrebuni- for 60 seconds. The disoiiafge valve 

34 at the holding taak was opened and the media was applied in a stationary cfisofaarge fashion 

35 to the surface of the Gre, until exttngnishment; The total' media applied to the fire was less than 

36 9.6USG\36.4 liters or 0.288USG\1.092 liters of product. No reigoition oocnned. v 

37 -TM 

■ ' ' ■ ' ' ■ 10" ■■* ' • ' • •••• : " ' ' - •* ■ 
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01 The lomolmtton in EXAMPLE 1, hai been laboratory tested under 

02 Boetn^ Douglas, Aerospace and US Military specincattons, and recieved oertinoation 

03 on August 08. 1995. - . . s — 

04 These f ormuiations a re eCfecti ye. as a • H re-suppressant foam, exterio r ai roraf t • 

05 deaner, general cleaning agent, household all purpose deaner^ hand soap, 

06 and dishwashing liquid. .... 

07 Aooordtng to laboratory tests oonducted.under Boeing Douglas, ; 

08 Aerospace and US Military test specifications, formula as sho^wn in £XAMPL£ 1, 

09 does not corrode or cause hydrogen effibfittle|n<»|^o the. following materials; 

10 Aluminum alloy, Aldad aluminum alloy, Anodized aluminum alloy, 

11 Bare anodized aluminum alloy. Brass, Copper, Magnesium ^Uoy didiromate treated, 

12 Stainless steel. Titanium stee^ and, Carbon steel, - a 

13 The formulation doju not , craze or duootor luther, vinyU rubbe 

14 a cryiite materials, is non-corrosive and non^abrasive. 

15 6 % of the concentrate mixture of EXAMPLE^* was added to ^syntheticsea .water to provide 

16 20 liters of . solution. The dilute solution w^f agitated and placed into a suction tank. A suction 

17 line from the tank was installed to anelectrical driven medianical centrifugal pump. A norde , ..^ 

18 with a restriction onHoe haviug 0.071** bore,.tTOS connected to a 1" diameter disdiarge line. 

19 A sted pan with the fpllpwtng configuration, 48pmm by, 480 mm by 150 mm was utilized, and <. 

20 2 liters of gasoiine^and^ Jiter of diesel;|ael was poured on top of 2 cm of water into 

21 the pan; The pan was ignited, the pump^ was started maintaining 150Psig disdiarge pressure, 

22 and the fir^ was attadced with the foam substance and extinguished in less than 9 seconds.^ 

23 After tire extinguishment no sdf reignition occurred. 

24 14 % of the mixture of EXAMPLJB 3, was addfd to distilled water to.prpvide 4 liters of dilute 

25 solution. The dilute solution .was than placed in^^ -5 litre fire extinguisher container and the. 

26 container, was than pressurized with -nitrogen at 19^ psig. The nozzle described above ^ 

27 was insuUed on the extinguisher outlet hose, r _ 

28 A sted pan with the following con fign ration 480mm by 4SQmni by 150mm was ntilixed,, and • 

29 .500ml of gasoline and 50Qml of dieset fud was ^ . 

30 the pan. The pan was than ignited, and 30 seconds later, the^. fire was attadoed ai|d extinguished 

31 in under 7- seconds. After n re extinguishment no sd f rai^ition occurred. 

32 3 to 4 drops of EXANiPLE 5» were placed on a.moist sponge.and used effectively . 

33 as aa acrylite and, plastic material de^ner, mth.m . . 

34 capabilities. 

35 3 to 4 drops of EXAMPLE 8, were placed on moist sponge and used effectively 

36 to dean and provide a protective shine to car interiors, such as leather, vinyl 

37 acrylic and plastic materials. 
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01 Samples of EXAMPLE 6, were tested uncibr Boeing^ 'Doii^as, Acn»f»oeaAd - ! :Iv. 

02 US MUitary speotficatioiiB Md recieved aooeptaaoe on A 

03 BOEING D6.17487 REVISION L . . r^: - v . 

04 Sandwich oorrosion test. Acrylic crazii&g test. Paint softciniiig test aiid ' ' 

05 Hydrogen embiittlement test; CONFORMS ^ 

06 Spedficatiott standards; MU-A8625 Typ6 I; ASTM-FlllO; ASTM-P1193;^TKf-P484; 

07 ASTM-F519.77, Section 7.2; ASTM-502; BAC-5882; BAC.5845; BAC-5795; 

08 BMS 10^ and BMS 10-100. C\ r. 

09 DOUGLAS AIRCRAFT CSD # 1 

10 Effect on painted snrfaoes test; Resedue test; Sandwich oorroBion test; Stress crazing test 

11 on acrylic plasties; Immeision oorrosion test; Cadninoi removal test akd Hydrogen 

12 embrittlement test; CONFORMS 

13 Specification standards: ASTM-F502; ASTM^iM85; ASTM-484 using 4500 psi stress level; 
14' ASTM-F483 conform to Federal specification QQ-A-250/13; ASTM-F-519 Type IC; 

15 Mil-S.i8729; Mil-C-5541 and i^-A-S625: 

16 AMS 1526B ( AEROSPACE MATERIAL SPECIFICATION) 

17 Sandwich corrosion test; Total immersion oorrosion test; Low*embrittlement cadnium 

18 plate test; Hydrogen embrittlement test; Flash poim test; Effect on transparent acr3riic 

19 test; Effect on painted snrfaoes test, and Effect on unpainted surfaces test; CONFORMS 

20 SpedCoation standards: ASTM-FlllO 2024-T3 anodized. 2024-1*3 aldad, 7075-T6 anodixed, 

21 7075-T6 aldad; ASTM-Fllll; ASTM-F519 Type lCA30lirfi; ASTM.502; 

22 ASTM-485; Mi|.P-25690 plastic and ASTM-F483; 

23 Total immersion oomsioB ASTM-F48a: 

24 PANEL aUowable weight change mg/cm 8qttare/24hrs. Found 

25 AMS 4037 alnminnm alloy anodized as in AMS 2470 0.3 0.01 

26 AMS 4041 aluminum aUoy 0.3 0.01 

27 AMS 4376 magnesium alloy dicfaroniate 

28 treated as in AMS 2475 0.2 0.01 

29 AMS 4911 titanium alloy 0.1 0.01 

30 AMS 5045 carbon steel ^ 0.8 0.01 
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OL FOLLOWING ARE EXAMPLES of Fji^cnDPrewaiPt-foam dirocTCTnt and dctcrgcitt 
02 aaalTte phjBmrpipp>!crtse« in Moordanoc with the present invention* . 



03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 



The oompoiition of EXAMPLE 1, 
exhibits the foUowinc cenml phjnml prppo^ 
Flash point 
. Density 

Boiling Pcnnt^ . 
Viscosity cps @ 20 C 
pH 

Pour Pcnnt 
Freeang Point 

Misoebility, > ... 

Solabiiity 



Not Flammablfr 
; 1.086 Kg/L ; 

^ .31.0 C_ 

290 . . 

10.7 
- 16 C 

. <r^OQ ... 

^ No separation 
Complete 

, 0.2426 g/snl^ Foam Peastty 6 % 0.2761. g/ml 

, 03593 g/ml. . Foam.Deasity 14%. , 0.3368 g/ml 

16 Foam was produced by mixing the specified % of samfi^e ivith 100ml distilled water shakiag it 

17 vigorously in a one litre container. Weight per volume foam produced was measured immediatly 

18 and expressed in g/ml. . . ' * 



14 Foam Density 3 % 

15 Foam Density 9 % 



19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 



The cpmpodtion of EXAMPLE 2, , 
exhibits the following C|^^>*Vp^J#^1 properties; 



Plash point 
Density 
Boiling Point 
Viscosity cps @ 20 C 
pH 

Ppur Point . , , 

Freezing Point 

Misoebtlity 

Solubility 
Foam Density 3 % 
Foam Density 9 % 



Not Flammable 

L140Kg/L 

81JD C . 

400 

8.0 

-UC 

5-20C 

No separation 



Complete. , • . 

0.0903 g/ttil Foam Density 6% ^ O.Om g/ml 

0.0951 g/ml Foam Density 14% , 0.1014 g/ml 

Foam was produced by mixing the specified % of sample with lOOml, distilled water shaking it 
vigorously in a one litre container. Weight per volume foam produced was measured immediatly 
and expressed in g/mi. 
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01 


Tkccmporftioa of KiAMFLE 3/ 


02 


the foOowinc ffCB« 


ral phync 


ol pfopcrtwsj 


03 


I^ath potsi 




Not Hammable 


04 


Density 




' LOSO Kg/L * ■ ] 


05 


BoiiiftgPoiiit 




b.oc ' ' 


06 


Vitoonty Gps @ 


20 C 




07 


pH 




• ' 9.6 --'-'-^ 


08 


Pour PoiDt 






09 


Fveejoag Point 




•* <:-'20C^ "v; 


10 


Mboebility 




NotefMintioo 


11 


Solnbtfity 




Conpiete 



12 Fo«m Deauty 3 % 0.0885 g/mi ' Fown Dennty 6 % 0.0926 g/ml 

13 FoamDeaiity 9% 0.0941 g/nl ^ Pdiim Dei^ 0.0966 g/ml 

14 Foun wu produoed by mixing the npedfied % of nimi^e with IdOini dutillcd ^ter ihaJdng it 

15 vigofoady in a one litte oontasner. Weight per volnme £dani prodnoed iivas meawnred inunediatly ' 

16 aad expressed in g/ml. 



17 The composiiian of EXAMPLE 4» 

18 the f ollo>wiac cneral physical prapcr^es; 

19 Flash potat Not FUaunable 

20 Deasi^ 1.032 Kg/L' ' 

21 Boiliag Point \lWC 

22 Visoosity cps @ 20 C 310 

23 pH ^ 

24 loaic activity Noae 

25 Freeiing Point > - IJi C 

26 KGsoebility Nbsqaaratioa 

27 SolabHity Contpiete 

28 la ase, the fire so ppr e asa at detergent Coam of tlus iaVeatioa 

29 is apfitied in varied nitio of the desigaated ooaoeatfatioa by haad-Uae* moaitois, prdpoiticmen; 

30 hig|i expansion mechaaical foam ap^oatois rnstH water foam spriakler systnu. The cxpansina 

31 latio of the foam can be 1 to 800 or mote. The types of wster whtidi oan be ntiUzed tor 

32 fitting fire range from hard to soft, fresh or salt, btacidsh or amter oontamiaated vvith 

33 iadnsttiai waste. Hre foam appUoation prooednres vary from hand liae in dn d t or'or 

34 master-stream appiiaaoe. In stiaight stream methock of appiication the foam stream shoaid 

35 be directed towards a sotid object to reflect the pattern and effect the streams velocity. 

36 The bamp and roll method can also be apfdied in reflecting a snrfaoe in front of the area 

37 ^ere the fire is oonoeatrated. This action caases the foams agitation to increase matdag 
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01 a ■tionger suble blanket. The arc method of af^cation ts apf^ed when the stream is 

02 difected in a hi^ are fashion so that the Coani £alb onto the burning raiiace. 

03 In actual triais it has been demonstrated that the 

04 compontion of the invention ciin^ to vertical and curved surfaces, emulaiHes hydrocarbcms, 

05 and is effective on low flash point flammable liquid fires. The formula is slow draining, 

06 haloa free, fluorocarbon free* non-caustic, anunonia and phosphate free.. The formula 

07 achieves a surface covering fluid blanket. The formula provides a rapid initial reduction 
OS of heat radiation, and is resistant to fire re^tabltshment. The formula is suitable for 

09 aircraft fire fighting. The fotmnla is film forming provides a stable foam blanket, and has 

10 a hi^ expansion rate. The foam fluidity is exellent, and the foam flows around obstructions 

11 and achieves total surbice coverage. The foam stability is exellent; it has a high moisture 

12 content with low drainage time, and long lasting slow dissipation. Clingabtlity is esmllent, 

13 and the foam adheres to horixontal, vertical and curved surfaces. Fuel sealing capabilities 

14 are exellent, as the foam forms a stable emi^Bion film, suppresses hazardous and flammable 

15 g^s vapours, prevents reignition, disperses hydrocarbon fuels, alcohol and solvents, is not 

16 harmful to human health, and leaves no contaminated residue. The formulation has no flash 

17 point and is non-flammable, does not harm any painted surfaces, does not harm unpninted 

18 surfaces, nor does the formulation leave any damaging resedues. 

19 Extinguishment is exellent. The formula achieves rapid fire knodcdown 

20 within the spectfied time frame and uncter Underwriter Laboratories simulated test procedures 

21 for 90 % control, extinguishment and 20 % buraback. 

22 The actual percentage of the formulation used with water, 

23 in order to apply the formulation as a fire foam, oil dispersant, flamnaable liquid 

24 dispersant or cdean up agent varies from apf^cation to application. 

25 When used as an oil spill dispersant at sea it does not require special 

26 handling equifnnent. The most common pressure equipment aboard ships, boats or tugs is the 

27 fite fighting system providing the most effective means to not only apf^y the dispersant, but to 

28 . supply the necessary agitation required for successful dispersion. This eliminates the 

29 dependency upon rough sea conditions for agiuition. The foam forinulatioa does not require 

30 special safety applications or personal special safety precautions, and it does not require 

31 specially designed expensive pumps, nozzles, to successfully disperse oil aibd flammable 

32 liquid spills, and greatly reducing the dianoe of ignition. 
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01 Ute as m general porpose jcleaning agcat/ it <locfl4k6t ^nire - 

02 equipment or protective dotbi&g. . :v ; 

03 In oonceatnte* superoonoentrate or qaad Ibniv ^h^ obm)ix»ntKMi ' 

04 hmi a sped Bo oomposidon to water ratio, depending upon tl^^apji^catibn. 

05 The embodiiDentB of the invention in which an exdnsi^ prbpeity ' 

06 or privelege is oiaimed ate defined as follovra. * - 



r • 
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01 


1. A comeei 


itnite for ase as s Fire .nppresfiaBt foam* diBi>eraDt and detereeal 


02 


when umtd 


wiAfa water, oomprisiae (in approziisate peroeataset bj wl.): . 


03 


(•) 


12.00 - 34.90 % of a ooobnut fatty add diethanolamide; 


04 


(«») 


1.75 - 22^00 % o| a.rai:£actant, selected from the group ooasisting 


05 




of an NKitalkyl-an^p acnL said add having froin 2-6 carbon atoms, an 


06 




laorio add diethanolamide, sodium lauryi sulfate and sodium 


07 




dioctyl s^ilfosnodttate; . .^i . , - 


OS 




1.75 * 7.00 % of a nonionio surfactant, selected from the group of hydroj^iiic 


09 




etheleae ozide to hydrophobic nonyi phenol (C2 - C4 alkoxylate); 


10 


(d) 


1.75 - 8.00 propylene gLyool; 


11 


(«) 


1.75 - 16.00 % of a sodium lauryi sulphate, selected from the group 


12 




having 30 % and 40% streag^t; 


13 


(f) 


8.75 - 25.00 % of a surfactant, selected from the group of glycol ethers. 


14 




H (CH2) 11-15 O (CH2CH2 O) zH alkoxy polyetheiene oxyethanol (x having from 


15 




7-10 moles of CHICHI O); 


16 


(8) 


3.50 - 49.50 % % of anionic surfactant, selected from the group of 


17 




alkyiaryialkoxy potassium salt, having 50% strenght; 


18 


(«•) 


3.50 • 12.00 % surfactant, selected from the group of nonionic 


19 




bydroxypolyoxyethelene surfactants, poly (oxy - 1, 2 - ethanediyi), a-(4-nonylpheayl) 


20 




- w - hydroxy - , biaadied nonylphenoxypolyethoxyetheieae; 


21 


(1) 


0.10 - 0.50 % of a food color, selected from a group having 


22 




constitution index numbers, 16035, 19140, 42090 and 45430; 


23 


(j) 


8.00 - 65.00% distilled water. 


24 




The percentages being selected to total 100 % of the ooncentrtte 


25 




being in the form of a pumpable liquid. 



26 2. A composition for use as a Fire snppreaaant foam^ dispqrsant and dctcrgoit. 

27 when aaed with water, comprisiiig (in approxinate pereentagcs by wt): 



28 ( a ) 12.00 - 34.90 % emuisifier, of the type of coconut fatty add diethanolamide; 

29 ( b ) 1.75 - 22.00 % detergent builder, an amido propyl-N amino add, 

30 (C2 - C6 amino add); 

31 ( o ) 1.75 - 7,00 % sanitizer and destatidzer, of the type of a nonionic hydrof^iiiic 

32 alkoxylate ethelene oxide, to hydrophobic nonyi f^enol, (C2 - C4 alkoxylate); 

33 ( d ) 1.75 - 8.00 % freezing point depressant, propylene glycol; 

34 ( e ) 1.75 - 16.00 % antibacteriostat, detergent stabilizer for low temperature 

35 clarity and uniform partide size, sodium lauryi sulphate 30% and 40% strenght; 

36 ( f ) 8.75 - 25.00 % anti-corrosion inhibitor and stabilizer, (glycol ethers), 

37 alkyioxy polyetheiene oxyethanol; 

17 
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01 ( g ) 3.50 - 49.50 % wetting agent and detergent builder, anionic rar£actmnt 

02 alkylaryidkoxy potaMium «aU 50% stienj^t;* " V ' ■ .'^3. V 

03 ( b ) 3.50 - 12.00 % beat tmnafer-agent, of ainooionic bydroxypolyoxyethelene, 

04 poiy ( oxy -1,2- etbanedtjd 0, ia - ( 4 - obiiyliiAeiiy! y - W - Bydioxy - , 

05 branched nonylpheno^^pbiyetikoacyetbelett'e; ' ^ 

06 ( i ) 0.10 - 0.50 % ooior code, a food color having constitution index numbers 16035, 

07 19140, 42090 aiJd 45430; ' ^" " ; ' '-■^ ' f'^'^ 

08 (j) 8.00-65.00 viscosity ad justier, c^BtUled water 

09 The percentages being selected to total of the composition 

10 being in the form of a pumpable liquid. 

11 3. A concentrate composition for nne aa ■ Ftre SnppreaMiht Foam gcaemtor> 

12 when naad with water, comprisiBS npprbximite pcroentagcs by wt.): 

13 (a) 34.90 % coconut fatty add diethanoiainide; . ' 

14 (b) 5.00% amidopropyi-]^ dimethylamino add, ('C2 * OS amino add); 

15 ( c ) 5.00 % nonylphenol (C2 -C4) alinoir^late; 

16 (d) 5.00 % propyiene glycol; 

17 (e) 5.00% sodium iaoryl sulphate* 30 % St lenght; 

18 (f) 25.00% polyethelene glycol ethen; 

19 (g) 10.00% alk^darylalkoxy potiasstum salt, 50% stf^^ 

20 (h) 10.00 % alkylphwiol-hydroxypbiyoxyetheleae; 

21 (i) 0.01% color code, constitution ind^ number 16035. 

22 4, A concentrate composition for une na a fire Suppreswiiit Foa m gcnenitor. 

23 when used with water, comprisiBe (in approxiatate percentages by wt): 

24 ( a ) 22.00 % amidopropyl-N dmiethylaminb add» ( C2 - C6 amino add); 

25 ( b ) 8.00 % sodium lauryl sulphate, 30% stR^ght; 

26 (c) 49.50% aUcyUrylalkoxy potasdum imlt, 50% stren^^^^ 

27 (d) 12.00% nonjrtf^enokypblyethojryetheiene; ' 

28 (e) 8.00% distilled water/ 

29 ( f ) 0.50 % color oode^ constitution index nnniber 16035. 

30 5. A concentrate composition for use aa a Fire Snppressaet Foam g enerator. 

31 when nacd with water, comprising (in approximate perccatases by wL): 

32 ( a ) 12.00 % coconut fatty add diethanolamide; 

33 ( b ) 11.00 % amidoprop^-N dimediylamino add (C2 - C6 amino add); 

34 ( c ) 7.00 % nonylphenol (C2 -C4) alkoxylate; 

35 ( d ) 8,00 % propylene glycol; 
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01 ( e ) ?.6-QP. sodiiBin iatt^ fnlphcte^ 30% itreaght; 

02 (f) 12^0% polyetheleae glycol ethen; 

03 ( g ) : 20.00 % alkyiafylalkpzy pqttaassam nit, 50% at renghi; 

04 (h) 10.00 % idkylpfaenoUhydm 

05 ( i ) 0.50 % color code, ooostttution index number 420SK1. 



06 6. A conccntrntc coaipoiitioB for nnc ng n Fire Sopprennint Digpcmnnt 

07 wkcn naed with water, coaprisiag (in npprasiniate pocentnget by wt): 
OS ( a ) 27.90 % coconut Catty ndd dtethnnqinmiciei; 

09 ( b ) 4.00 % asudopropyl-N dimetbyinmino add, (C2 - C6 amino add); 

10 (c) 4.00 % nonylpbenol (C2 -C4) aikDxylate; 
1-1 i^) 4-00 9fc piopylMe.glyppl; 

12 (c) 4.00% Bodiuai iauryl snlf^tt^ 30^^ 

13 (f) 20.00% poIyctbeli»e glycol ethen; 

14 ( g ) 8.00 % alkyiaryUlkozy.f»uwittiii laiu 50% strengbt; 

15 (b) S.00% alkylpbenoi-hydi03^|x>iyoxyedieleQe; 

16 ( t ) 0.10 % color code, oonstitution index numberB 42090 and 19140; 

17 (j) 20.00% distilled water. . 

18 7. A conccatrite compoaition lor aae >» a Fire Sappreaasat Detergent and Diaperaant 

19 when aned with water, oomprinng (In appro^dmate pcrcetttagca by wt): 
70 (a) 24.40 % oooonQt {any add dietbuolamide; 

21 ( b ) 3 JO % aaudopropyl*K dimetb3rlamiao add, (C2 -C6 amino add); 

22 (o) 3,50% npnylpb«oi(C2.C4)alkDxyiatc; 

23 (d) 3.50% propjdene ^yool; " 

24 (e) 3.50 %, 8odinm laaryl sulf^ate, 4p%|rtM 

25 (f) 17.50% polyetbeiene glycol etben; 

26 (g) 7.00 % alkyiai^dalkoscy potaadom salt, 50% ttcra 

27 ( h ) 7.00 % alkj^i^enol-bydrpxypolyoxyetbelene; 

2S ( i ) 0.10 % color code, conatitntioa index number 4543iD|; 

29 (j) 30.00% distUled water. 
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01 8. A cpnccnfaratfe compositioD for use «■ ■ Fire Sqpprewnt Detergent and Diapcrginty 

02 when nard witti «vnter, compiinnc (in approximate pcroentagea by wL): 

03 (a) 20.90% cxKSonut fatty add diethaittolamtde; ^ ^ 

04 ( b) 3.00% anudopropyl-N dtmethjrtammo add^-(C2 - C6 w - 

05 ( c ) 3.00 % nonyipheaol (C2 - C4) alkosylate; v. i 

06 ( d ) 3.00 % propylene glycol; 

07 (e) -3.00% aodinni laof^^ iiilplinte, 30% nren^tV ,7^,. ' I," 

08 ( f ) 15.00 % polyetheiene glycol ethen; 

09 ( g ) 6.00 % alkyiatyiaUcDxy potaasittnci aalt, 50% strenght; 
LO (b) 6.(H) % aikyli^enol-hydfoxypolyoxyetbeleae; . 

11 (i) 0.10% oo&oroode* oonstitutton index number 16035; 

12 (j) 40.00% dtstaied water. 

13 . 9, A concentrate compoaitioB for one na a Fire Snppreaaant Dcterigent 

14 wkcn naed with water, compriaiDjB (in apprbximnteperoeatncea by wt): 

15 (a) . 13.90% ooGonnt fatty aotdliiethnttbUmide; 

16 ( b ) 2.00 % amidopropyi-N dimethyiamino add! XC2 - C6 amino add); 

17 ( c ) 2.00 % nonjdpbenol (C2 - C4) alkoxylate; 

18 (d) 2.00% propylene ^yool; 

19 (e) 2.00% aodanm ianiyl aulpbate, 40% ttren^t; „ 

20 ( f ) 10.00 % poiyetheiene glycol ethets; 

21 (S) 4.00% alkylarylailraxy potaMntim salt, 50% atfirag^^^^^ 

22 (b) 4.00% alkyli^enol-bydroxypolyoxyetbeleae; 

23 (i) 0.10% color code, oonatitntion index number 42090; 

24 (j) 60.00% distilled water. 

25 10. A concentrate compodtion for nne na a Fire Snppreaannt I>etergcgt 

26 when naed with water, coapriaiBC (in approxiaMte pcrceataeea by wt): 

27 ( a ) 12.15 % coconut fatty add diethanolamide; 

28 ( b ) 1.75 % amidopropyl-N dimethyiamino addL (C2 - C6 amino add); 

29 ( c ) 1.75 % tton34pbenol (C2 - C4) alkoxylate; 

30 ( d ) 1.75 % propylene glycol; 

31 (e) 1.75 % sodium Uufyl 8ulfAatc» 30% strM 

32 (f) . . 8.75 % pplyctbeleae glycol ethen; . . 

,(6 ) 3.50 % alkylaT)dalkoxy potasainm salt, 50% strenght; 

34 (h) 3:50 % alkylpbenol-bydroxypolyoxyetheleaet 

35 to 0.10 % color code, constitution index nuniiber 19140; 

36 (i) 65.00 % distilled water; 
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